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Figure S1; Electrochemical impedance spectroscopy (EIS) characterization of the 
cortical multielectrode arrays (MEAs). Magnitude of the impedance (|Z|, in Ohms) 
measured at different frequencies for the electrodes made of the three different 
materials: Au, CNTs and Pt. 
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Table S1. ExExperimental results from electrochemical impedance spectroscopy 
characterization showed in figure S1. Magnitude of the impedance (|Z|) at 1 kHz; Rs 
as the resistance at phase angle zero (value of the impedance at 105 Hz); Thermal Noise 
defined by 𝑉𝑛𝑜𝑖𝑠𝑒 = √4 ∙ 𝐾𝐵 ∙ 𝑇 ∙ 𝑅 ∙ ∆𝑓, where KB is the Boltzmann constant, T is the 
temperature in Kelvin, R is the resistance or the real part of the electrode impedance 
(Rs), and ∆𝑓 is the recorded frequency range. RMS noise is defined by  𝑉𝑟𝑚𝑠 =
√4 ∙ 𝐾𝐵 ∙ 𝑇 ∙ ∫ |𝑍(𝑓)|𝑑𝑓
𝑓1
𝑓0
 for reactive impedances (Nyquist 1928). 
 
 
 
 
 
 
 
 
 
 
Parameter Unit Au CNTs Pt 
|Z| (at 1kHz) kΩ 396.2  287.0 63.9  11.2 39.3  64.8 
Rs kΩ 10.3  3.5 19.3  12.6 3.76  2.2 
Thermal Noise 
(ca 105 Ηz) 
μV 4.1  2.4 5.6  4.6 2.5  1.9 
RMS Noise 
(100-1500 Hz) 
μV 
7.1  7.8 1.8  2.8 1.3  1.8 
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Figure S2; Bimodal distribution of SNR values for CNTs electrodes at the low 
frequency range (5-30 Hz) caused by differences in the tritrode location in the probe. 
Kruskal-Wallis test applied for AUC (from 5 to 30 Hz) shows significant differences 
between tritrodes (p<0.05): (A) Boxplot of the AUC of the low frequency range (5-30 Hz) 
for the different tritrodes and stereotrodes in the probe showing two homogeneous subsets 
(subset 1: tritrodes 1, 2 and stereotrode 4; subset 2: stereotrode 3 and tritrode 5). (B) 
Histogram of AUC values at the low frequency band (5-30 Hz) for CNTs electrodes 
showing the bimodal distribution. 
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Figure S3; vSNR, AUC and FLOD as SNR estimators of low, middle-high 
and high frequency signals, respectively. Linear correlation between: A) 
vSNR and AUC, B) FLOD and AUC, and C) total AUC and AUC at three 
defined frequency ranges: 5-30 Hz (left), 30-200 Hz (middle) and 200-1500 
Hz (right). Pearson correlation coefficient (ρ) calculated to estimate the degree 
of correlation between variables. 
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